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Effect of A-site Substitution on Sintering and Dielectric Properties of
(CayNdy2)TiO; Ceramics

ZHANG Qi-Long® SUN Hui-Ping YANG Hui WU Fei
(College of Materials Science and Chemical Engineering, Zhejiang Uuiversity, Hangzhou 310027)

Abstract: (CapgNdy)Ti0; ceramics were prepared by conventional solid oxide process method. The effect of A-site
substitution on sintering and dielectric properties of (CagqNdyz) TiO; ceramics were investigated. The results show that
the A-site substitution of Zn or Mg lowers the densification temperature of (CagsNdy2)TiO3 ceramics from 1 350 °C to
about 1 250 °C. Perovskite solid structure could be formed by appropriate substitution of Zn or Mg for Ca in(CaggNdg2)
TiO;ceramics, and the soluble limitation of Zn** and Mg*(x(Zn),y(Mg)) are 0.10 mol and 0.15 mol, respectively. As the
Zn** or Mg”* substitution content exceeds to the soluble limitation, the second phase of Ca,Zn,Ti;503 or MgTi,0s is
formed. With the increase of Zn** or Mg®* substitution content, the dielectric constant(e,) and the temperature
coefficient of resonant frequency (7) decrease. The quality factor (Qf) firstly increases and then decreases
with the increase of Zn”>* substitution, but the Qf value solely increases with the increase of Mg®* substitution.
The dielectric properties(g,, Qf, 7) of [(CaggsZng,s)osiNdo]TiO; ceramics sintered at 1 250 °C are 93.6, 12 454
GHz, +150.3 ppm -°C ™", respectively. And those are 72.48, 14 622 GHz, +108 ppm -°C ™', respectively, for
[(Cag7sMgo2s)o61Ndo2s|TiO5 ceramics sintered at 1 250 C.
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Table 1 EDS analysis of[(Cay;Zn,3)6Nd,] TiO; ceramics

Area 1 Area 2
Element
Atomic percent / % Atomic percent / %

(0] 71.62 61.35

Ca 1.86 11.20

Ti 19.51 20.90

Zn 5.59 0.34

Nd 1.42 6.22
Total 100.00 100.01
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Fig.6 SEM micrographs of [(Ca; ,Mg,)osNdo]TiO; ceramics(a,b,c,d,e) and back-scattered micrograph (f)
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Table 2 EDS analysis of[ (CagssMgy.1s)0sNdos] TiO; ceramics

Area 1 Area 2
Element
Atomic percent / % Atomic percent / %

0 73.29 74.57
Mg 8.59 -
Ca 2.43 8.17
Ti 14.78 13.79
Nd 0.91 3.48

Total 100.00 100.01
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